The advent of a high-flux and sharp X-ray beam with a small divergence makes it possible to record fiber diffraction patterns from thin filamentous specimens of muscle, collagen, silk and other systems and well-oriented sols of virus and bacterial flagellar filament. The advantage of synchrotron radiation is also useful for the data collection of the bundles of fibers that have been used in a laboratory. In this study, we collected fiber diffraction data of synthetic polyesters [poly(tetramethylene succinate)(PTMS) and poly(tetramethylene adipate)(PTMA)] and chitosan obtained from a crab tendon whose size were comparable to those in laboratory experiments (< 0.5 mm). Fiber diffraction patterns were collected at the BL40B2 of SPring-8 using an imaging plate area detector (Rigaku, R-AXIS IV++) with an X-ray wavelength of 1.0 Å. Synchrotron radiation experiments enabled us to obtain very good diffraction data with high S/N ratio and well-separated diffraction spots. In order to get sufficiently high S/N ratio we needed 3 minutes exposure. Crystal structures of PTMS, PTMA and chitosan were analyzed based on synchrotron radiation data using linked-atom least squares refinement technique. Although the resultant structures were essentially same as those analyzed with intensity data collected in our laboratory, R-values of PTMS(0.13), PTMA(0.11) and chitosan(0.11) were lower than those based on laboratory data (0.18, 0.12 and 0.16, respectively). It is suggested that exact and reliable intensities can be obtained from synchrotron radiation data even for weak diffraction spots. The bacterial flagellar filament is a helical assembly of a single protein flagellin. The filament is a supercoil acting as a helical propeller and switches between left-and right-handed supercoiled forms for swimming and tumbling. It is thought that flagellin molecules adopting two distinct conformations are arranged regularly in the supercoiled filament. To reveal the mechanism of polymorphism, we have been studying the structures of two types of straight filaments by the X-ray fiber diffraction method. We prepared highly welloriented liquid crystalline sols of the filaments and recorded X-ray fiber diffraction patterns at SPring-8. To record intensity data including those near the meridian, diffraction patterns recorded with various tilt of the fiber axis were merged, and then layer-line intensities were extracted by the profile fitting procedure. Phases were derived from a filament model (Imada et al., unpublished data) constructed with the atomic model of a core fragment of flagellin (F41) placed and oriented using heavy atom positions as fiducials, which were identified in a difference Fourier map obtained with X-ray fiber diffraction amplitudes and phases from electron cryomicroscopy analysis. A difference Fourier map against the model phases (2F6-Fc) at 5.5 Å resolution showed the N-and C-terminal chains lacked in the filament model. They form long alpha-helices and constitute the inner tube of the concentric double tubular structure of the filament core by intimate interactions with neighboring subunits as previously shown by electron cryomicroscopy analysis. These interactions in the filament core appear to stabilize the filament structure. The thermostability and elasticity of Cyrtophora moluccensis (I) and Cyrtophora unicolor (II) spider silk have been studied by X-ray diffraction technique. Three motifs, elastic beta-spiral, crystalline β -sheet and helix, repeated many times in the same order along the silk direction form the spider dragline. The composition of beta-sheet is mainly constructed by polyalanine, which form nano size crystalline. The β -sheet may be the regions that bind the protein molecules together in the fiber and provide tensile strength. The thermostability of crystalline in spider (I) dragline is surprise high. X-ray diffraction under heating by dry air stream from room temperature up to 400C showed that the spider silk remained in its crystalline form until decomposed. It is interesting that the superlattice peak disappear at above 100C. In opposite, the reflections perpendicular to silk are much thermostable until above 350C. X-ray diffraction of spider silk (II) during stretching was also measured. The result showed that diffraction from superlattice and (0 0 2) reflections were shifted to lower angle indicted the interlayer spacing became enlarged, while the diffraction pattern perpendicular to silk remained the same position. The elongation at the length above 10 percent of the original length was reached saturation.
The bacterial flagellar filament is a helical assembly of a single protein flagellin. The filament is a supercoil acting as a helical propeller and switches between left-and right-handed supercoiled forms for swimming and tumbling. It is thought that flagellin molecules adopting two distinct conformations are arranged regularly in the supercoiled filament. To reveal the mechanism of polymorphism, we have been studying the structures of two types of straight filaments by the X-ray fiber diffraction method. We prepared highly welloriented liquid crystalline sols of the filaments and recorded X-ray fiber diffraction patterns at SPring-8. To record intensity data including those near the meridian, diffraction patterns recorded with various tilt of the fiber axis were merged, and then layer-line intensities were extracted by the profile fitting procedure. Phases were derived from a filament model (Imada et al., unpublished data) constructed with the atomic model of a core fragment of flagellin (F41) placed and oriented using heavy atom positions as fiducials, which were identified in a difference Fourier map obtained with X-ray fiber diffraction amplitudes and phases from electron cryomicroscopy analysis. A difference Fourier map against the model phases (2F6-Fc) at 5.5 Å resolution showed the N-and C-terminal chains lacked in the filament model. They form long alpha-helices and constitute the inner tube of the concentric double tubular structure of the filament core by intimate interactions with neighboring subunits as previously shown by electron cryomicroscopy analysis. These interactions in the filament core appear to stabilize the filament structure. The thermostability and elasticity of Cyrtophora moluccensis (I) and Cyrtophora unicolor (II) spider silk have been studied by X-ray diffraction technique. Three motifs, elastic beta-spiral, crystalline β -sheet and helix, repeated many times in the same order along the silk direction form the spider dragline. The composition of beta-sheet is mainly constructed by polyalanine, which form nano size crystalline. The β -sheet may be the regions that bind the protein molecules together in the fiber and provide tensile strength. The thermostability of crystalline in spider (I) dragline is surprise high. X-ray diffraction under heating by dry air stream from room temperature up to 400C showed that the spider silk remained in its crystalline form until decomposed. It is interesting that the superlattice peak disappear at above 100C. In opposite, the reflections perpendicular to silk are much thermostable until above 350C. X-ray diffraction of spider silk (II) during stretching was also measured. The result showed that diffraction from superlattice and (0 0 2) reflections were shifted to lower angle indicted the interlayer spacing became enlarged, while the diffraction pattern perpendicular to silk remained the same position. The elongation at the length above 10 percent of the original length was reached saturation. DYΙHYDROGEN-1,2,4,5 The structure of Zn(H2O) C10H4O8, ZnH2Bt, was analyzed by neutron and Xray diffraction techniques at 100 K. The aim is to investigate the electron density distribution. ZnH2Bt crystallizes in the monoclinic space group C2/c, Z = 4. The neutron data collection was performed using thermal neutrons with λ = 1.2055 Å. 1824 (F > 0) reflections used to refine 193 parameters. R(F 2 ) = 0.0637, wR(F 2 ) = 0.0696. The Zn 2+ ion is coordinate to six water molecules in a octahedral arrangement. In the H2Bt 2-ion there is a short asymmetric hydrogen bond. The O ---O distance is 2.411(3) Å, the O-H distances are 1.117(1) and 1.314(1) Å and the O-H-O angle is 168.91(2)°. The X-ray data were collected up to sin θ /λ = 1.28Å -1 on a Nonius Kappa-CCD diffractometer, Mo Kα radiation, λ = 0.71073 Å. 10201 independent reflections used to refine 135 parameters. In the final refinement R(F 2 ) = 0.0465 and wR(F 2 ) = 0.0717.
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